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I .   INTRODUCTION 

The  economic  and  social  well-being  of  a  region  is  largely 
dependent  upon  an  adequate  overall  transportation  system.  Un- 
less people  and  goods  are  able  to  move  from  one  place  to  another 
quickly  and  conveniently,  the  area  becomes  dormant  and  unable 
to  develop  to  its  full  economic  potential.  Realizing  the  key 
role  that  highways  play  in  this  transportation  system,  it  has 
become  increasingly  necessary  to  develop  a  good  continuous  net- 
work of  national,  state,  and  regional  highways  which  can  effi- 
ciently handle  present  and  anticipated  traffic  needs. 

Scotland  County (  in  recent  years,  has  been  increasing 
its  demand  on  its  existing  highway  network.  A  growing  number 
of  people  who  live  in  remote  sections  of  the  county,  work  in 
or  around  the  cities  or  towns,  hence  becoming  dependent  upon 
automobile  travel.  Better  farm-to-market  roads  are  becoming 
more  in  demand.  Also,  there  are  many  recreational  opportuni- 
ties available  in  the  county,  which  should  increase  the  tourism 
trade  and  place  even  heavier  demands  on  the  county's  highway 
network.  The  need  for  a  long  range  plan  which  will  integrate 
the  many  different  classes  of  roads  within  the  county  into  an 
efficient,  safe,  and  convenient  highway  system  has  become 
necessary. 

The  proposed  system  of  thoroughfares  was  developed  follow- 
ing the  basic  principles  of  thoroughfare  planning  as  described 
in  Section  II  of  this  report.  Thoroughfares  were  located  based 
upon  field  investigations,  existing  and  anticipated  land  use 
and  population  distribution,  and  topographic  conditions.  The 
plan  advocates  those  improvements  which  are  felt  to  be  essen- 
tial for  proper  traffic  circulation  within  the  current  plan- 
ning period  (1980-2000).  The  plan  does  not  attempt  to  modify 
proposed  municipal  thoroughfare  plans  already  developed  for 
the  municipalities  of  Laurinburg-East  Laurinburg  and  Wagram. 

Proposed  improvements  within  the  county  plan  will  be 
primarily  the  responsibility  of  the  North  Carolina  Department 
of  Transportation.  However,  Scotland  County  through  the  use 
of  subdivision  and  zoning  controls  can  do  much  toward  the  im- 
plementation of  the  plan.  Thus,  it  is  desirable  that  the  plan 
be  formally  approved  by  both  the  county  and  the  Department  of 
Transportation  to  serve  as  a  mutual  official  guide  in  the 
development  of  the  thoroughfare  system. 


II.   COUNTY  THOROUGHFARE  PLANNING  PRINCIPLES 
Purpose  of  Planning 

There  are  many  benefits  to  be  gained  from  thoroughfare 
planning,  but  the  primary  objective  is  to  assure  that  the 
road  system  will  be  progressively  developed  in  such  a  manner 
as  to  adequately  serve  future  travel  desires.  Thus,  the 
cardinal  concept  of  thoroughfare  planning  is  that  provisions 
be  made  for  street  and  highway  improvements,  as  well  as  other 
modes  of  transportation,  so  that  as  needs  arise  feasible  op- 
portunities to  make  improvements  exist. 

The  major  benefits  derived  from  thoroughfare  planning 
are:   (1)  Each  road  or  highway  can  be  designed  to  perform  a 
specific  function  and  to  provide  a  specific  level  of  service. 
This  permits  savings  in  rights-of-way,  construction,  and 
maintenance  costs,  protects  residential  neighborhoods,  and 
encourages  stability  in  travel  and  land  use  patterns.   (2) 
Local  officials  are  informed  as  to  future  improvements. 
Developers  can  design  subdivisions  to  function  in  a  non- 
conflicting  manner.  School  and  park  officials  can  better 
locate  their  facilities.   Irretrievable  damage  to  property 
values  and  community  appearance,  as  is  sometimes  associated 
with  improvements  programs,  can  be  minimized. 

County  Thoroughfare  Planning  Concept 

Streets,  roads,  and  highways  perform  two  primary  func- 
tions— they  provide  traffic  service  and  land  service.  These 
two  functions  when  combined  are  basically  incompatible.  The 
conflict  is  not  serious  if  both  traffic  and  land  service  de- 
mands are  low.  But  when  traffic  volumes  are  high,  conflicts 
created  by  uncontrolled  and  intensely  used  abutting  property 
result  in  intolerable  traffic  flow  friction  and  congestion. 

The  underlying  concept  of  the  thoroughfare  plan  is  that 
it  provides  a  functional  system  of  streets,  roads  and  highways 
which  permit  travel  from  origins  to  destinations  with  direct- 
ness, ease  and  safety.  Different  elements  in  the  system  are 
designed  and  called  on  to  perform  specific  functions  and 
levels  of  service,  thus  minimizing  the  traffic  and  land  ser- 
vice conflict. 

Within  the  county  plan,  elements  are  considered  to  be 
either  urban  or  rural.   In  the  urban  planning  area,  the  local 
municipality  generally  has  planning  jurisdiction.  Outside 
the  urban  planning  area,  the  county  has  planning  jurisdiction. 
In  those  urban  areas  where  no  urban  thoroughfare  plan  has  been 
developed,  elements  are  generally  considered  to  be  rural  and 
under  the  planning  jurisdiction  of  the  county.  When  a  thor- 
oughfare plan  is  developed  for  an  urban  area  that  has  not  pre- 
viously had  a  plan,  then  the  area  defined  by  that  plan  would 


be  considered  urban  and  come  under  the  planning  jurisdiction 
of  the  municipality. 

Within  the  urban  and  rural  systems,  thoroughfare  plan 
elements  are  classified  according  to  the  specific  function 
which  they  are  to  perform.  A  discussion  of  the  elements  and 
functions  of  the  rural  system  follows: 

Rural  Thoroughfare  Classifications  System 

The  rural  system  consists  of  those  facilities  outside 
the  urban  thoroughfare  planning  area  boundaries.  They  are 
classified  into  four  major  systems:  principal  arterials, 
minor  arterials,  major  and  minor  collector  roads,  and  local 
roads.  Table  1  indicates  generally  accepted  statewide  mile- 
age on  these  systems . 

Table  1.  Rural  System  Road  Mileage  Distribution 

Percentage  of  Total 
Systems  Rural  Miles 

Principal  arterials  system  2-4 

Principal  arterial  system 
plus  minor  arterial  road 
system  6-12 

Collector  (major  plus  minor) 

road  system  20-25 

Local  road  system  65-75 

Figure  1  gives  a  schematic  illustration  of  a  functionally 
classified  rural  highway  system. 

Rural  Principal  Arterial  System:  The  rural  principal  arterial 
system  consists  of  a  connected  network  of  continuous  routes 
which  serve  corridor  movements  having  trip  lengths  and  travel 
density  characteristics  indicative  of  substantial  statewide  or 
interstate  travel.  The  principal  arterial  system  should  serve 
all  urban  areas  of  over  50,000  population  and  a  large  majority 
of  those  with  a  population  greater  than  5,000.  The  Interstate 
System  constitutes  a  significant  portion  of  the  principal 
arterial  system. 

Rural  Minor  Arterial  System:  The  minor  arterial  system  in 
conjunction  with  the  principal  arterial  system  forms  a  net- _ 
work  which  link  cities,  larger  towns,  and  other  major  traffic 
generators  such  as  large  resorts.  The  minor  thoroughfare  sys- 
tem generally  serves  interstate  and  intercounty  travel  and 
serves  travel  corridors  with  trip  lengths  and  travel  densities 
somewhat  less  than  the  principal  arterial  system. 
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Rural  Collector  Road  System:  The  rural  collector  routes  gener- 
ally  serve  travel  of  primarily  intracounty  rather  than  state- 
wide importance  and  constitute  those  routes  on  which  predomi- 
nant travel  distances  are  shorter  than  on  the  arterial  routes. 
This  system  is  subclassified  into  major  collector  roads  and 
minor  collector  roads. 

Major  Collector  Roads:  These  routes  (1)  provide  service 
to  the  larger  towns  not  directly  served  by  the  higher 
systems  and  to  other  traffic  generators  of  equivalent 
intracounty  importance,  such  as  consolidated  schools, 
shipping  points,  county  parks,  important  mining  and 
agricultural  areas,  etc.;  (2)  link  these  places  with 
nearby  larger  towns  or  cities,  or  with  routes  of  higher 
classification;  and  (3)  serve  the  more  important  intra- 
county travel  corridors . 

Minor  Collector  Roads:  These  routes  (1)  collect  traffic 
from  local  roads  and  bring  all  developed  areas  within  a 
reasonable  distance  of  a  collector  road;  (2)  provide 
service  to  the  remaining  smaller  communities;  and  (3) 
link  the  locally  important  traffic  generators  with  their 
rural  hinterland. 

Rural  Local  Road  System:  The  local  roads  comprise  all  roads 
not  on  one  of  the  higher  systems . 


III.   SCOTLAND  COUNTY-PAST,  PRESENT  AND  FUTURE 

Scotland  County  is  located  in  the  southeastern  section  of 
North  Carolina  and  is  surrounded  by  Richmond  County,  Hoke  County, 
Robeson  County  and  the  State  of  South  Carolina  (see  Figure  2). 
Scotland  County  includes  two  physiographic  divisions,  the  Sand- 
hills and  the  Flatwoods  regions.   The  Sandhill  region  is  part 
of  an  ancient  shore  line  with  drainage  sloping  toward  the  south. 
Located  to  the  south  is  the  Flatwoods  region,  with  topography 
that  is  flat  to  gently  rolling. 

Population  Trends 

The  population  of  the  county  in  1930  was  20,174  residents. 
Since  that  time  the  population  has  grown  moderately  to  26,929 
in  1970. 

Two-thirds  of  the  county's  population  live  within  a  two 
mile  radius  of  Laurinburg.  The  projections  from  the  Division 
of  Budget  and  Management  for  the  years  1970-1977  indicated 
Laurinburg  to  be  the  third  fastest  growing  municipality  in 
the  state. 

Future  growth  is  expected  to  continue  to  concentrate 
around  the  City  of  Laurinburg.   Recent  estimates  place  the 
county's  total  population  by  the  year  2000  at  38,800  residents. 

Land  Use 

The  economy  of  the  county  is  dependent  upon  industrial 
and  agricultural  development.  Most  of  the  existing  industrial 
establishments  are  located  within  the  Laurinburg  Planning  Area 
or  within  ten  miles  of  Laurinburg.   Current  trends  indicate 
that  most  industrial  growth  is  expected  to  center  around  the 
Laurinburg-Maxton  Airport.   Field  crops  make  up  the  greater 
part  of  all  income  received  from  agricultural  activity  and 
thus  a  major  portion  of  the  county  is  allocated  for  agricul- 
tural use.  Other  agricultural  activity  includes  livestock 
production  especially  in  the  area  of  turkey  production. 

Residential  areas  center  around  the  City  of  Laurinburg. 
There  are  also  residential  areas  of  notable  size  located  in 
Wagram,  Laurel  Hill  and  Gibson. 

Traffic 

A  comparison  of  1969,  1974  and  1979  average  annual  daily 
traffic  (ADT)  volumes  on  selected  major  roads  and  highways  in 
Scotland  County  is  shown  in  Figure  3  while  motor  vehicle  reg- 
istrations are  shown  in  Table  2.   Some  selected  historical 
traffic  volumes  and  projections  are  given  in  Table  3.   The 
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projections,  with  the  exception  of  US  15-401  and  NC  79  at  the 
South  Carolina  Border,  were  made  on  the  basis  of  a  historical 
trend  line  analysis.  The  US  15-401  and  NC  79  projections  were 
made  on  the  basis  of  projected  State  and  Scotland  County  popu- 
lation growth. 

Table  2 .  Motor  Vehicle  Registration 

1969  1974  1979 

Autos  9,338  12,530  15,545 

Trucks  1,753  2,645  3,964 

On  the  basis  of  forecasted  population,  motor  vehicle  reg- 
istrations, ADT  and  land  use  trends,  traffic  volumes  on  most 
roads  in  Scotland  County  should  experience  steady  increases. 
Substantial  increases  should  be  experienced  on  major  roads 
near  the  Laurinburg  Planning  Area. 

Table  3.  Historical  and  Projected  ADT  Volumes  for  Selected 
Locations  on  the  Scotland  County  Highway  System 

Location 

US  15-401  @  South  Carolina 

US  15-501  @  Hoke  Co. 

US  15-501  @  SR  1319 

US  74  §  SR  1368 

US  401  @  Wagram  Northern 

Corporate  Limits 
US  501  @  SR  1639 
NC  79  @  South  Carolina 
NC  381  @  South  Carolina 
SR  1319  @  US  15-501 
SR  1433  @  Robeson  Co. 
SR  1434  @  SR  1435 
SR  1405  @  US  15-501 

^Estimated 
Not  Available 


Accidents 

An  examination  of  accident  records,  furnished  by  the 
Traffic  Engineering  Branch  of  the  Department  of  Transportation 
from  January,  1977,  to  December,  1979  reveals  no  need  at  the 
present  time  to  further  study  and  take  corrective  measures  at 
any  of  the  intersections  on  the  county  thoroughfare  plan.  None 
of  the  intersections  had  10  or  more  accidents  reported  over  the 
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stated  period  within  500  feet  of  the  intersection.  However, 
there  were  a  number  of  intersections  within  the  Laurinburg 
Thoroughfare  Planning  Area  which  were  considered  problem 
areas.  These  were  addressed  in  the  Laurinburg  Thoroughfare 
Planning  Study. 


IV.   ANALYSIS  OF  EXISTING  MAJOR  ROAD  SYSTEM 


There  are  a  number  of  roads  in  the  county  that  have  widths 
of  18  feet.   Standards  established  by  the  American  Association 
of  State  Highway  Officials  (AASHO)  set  20  feet  as  a  minimum 
width  with  24  feet  as  a  preferred  width.   However,  because  of 
the  substantial  cost  of  upgrading  all  secondary  roads  to  AASHO 
standards,  narrower  widths  are  tolerated  depending  upon  traf- 
fic volumes  [Table  5].   The  following  major  roads  were  con- 
cluded to  have  width  deficiencies.   It  should  be  noted  that 
this  list  does  not  include  roads  not  on  the  county  thoroughfare 
plan  nor  roads  in  the  Laurinburg,  Maxton  or  Wagram  Thoroughfare 
Planning  Areas. 


1. 


NC  381  -  From  NC  79  to  South  Carolina  Line 


2.    SR  1001  -  4.60  mi 
to  US  74 


of  the  12.90  length  from  Richmond  Co. 


3.  SR  1108  -  1.60  mi.  northward  from  SR  1131  to  Laurinburg 
Planning  Area 

4.  SR  1148  -  2.50  mi.  northward  from  NC  79. 

5.  SR  1152  -  3.50  mi.  northward  from  South  Carolina  Line. 

6.  SR  1323  -  8.60  mi.  eastward  from  SR  1347  to  Laurinburg 
Planning  Area. 

7.  SR  1435  -  0.60  mi.  westward  from  NC  71. 

8.  SR  1601  -  2.10  mi.  northward  from  US  501  to  Laurinburg 
Planning  Area. 

9.  SR  1612  -  From  US  501  to  SR  1616 

10.  SR  1614  -  2.00  mi.  northward  from  US  15-401  to  Laurinburg 
Planning  Area. 
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SR  1616  -  From  Robeson  Co.  to  SR  1612 


Bridge  Conditions 

Bridges  are  a  vital  and  unique  element  of  a  highway  sys- 
tem.  First,  they  represent  the  highest  unit  investment  of  all 
elements  of  the  system.   Second,  any  inadequacy  or  defect  in  a 
bridge  reduces  the  value  of  the  total  investment.   Third,  a 
bridge  presents  the  greatest  opportunity  of  all  potential  high- 
way failures  for  disruption  of  community  welfare.   Finally,  and 
most  important,  a  bridge  represents  the  greatest  opportunity  of 
all  highway  failures  for  loss  of  life.   For  these  reasons  it  is 
imperative  that  bridges  be  constructed  to  the  same  design  stan- 
dards as  the  system  of  which  it  is  a  part. 


Congress  enacted  the  National  Bridge  Inspection  Standards 
on  April  27,  1971,  implementing  the  Federal  Highway  Act  of  1968. 
The  Standards  require  that  all  structures  defined  as  bridges 
located  on  any  of  the  Federal-Aid  Highway  Systems  shall  be  in- 
spected and  the  safe  load  carrying  capacity  computed  at  regu- 
lar intervals,  not  to  exceed  two  years.  A  sufficiency  index 
number  has  been  calculated  for  each  bridge  for  the  purpose  of 
establishing  eligibility  and  priority  for  replacement.  The 
bridges  with  the  highest  priority  are  replaced  as  Federal-Aid 
Funds  are  made  available  to  the  state. 

The  1977  Surface  Transportation  Act  requires  that  all 
bridges  be  inspected.   The  North  Carolina  General  Assembly 
initiated  a  special  fund  in  1975  for  State  bridge  replacement. 
Five  million  dollars  per  year  has  been  budgeted  since  then  to 
replace  these  deficient  bridges  by  priority. 

The  North  Carolina  Bridge  Maintenance  Unit  has  been  as- 
sisted by  consultants  in  inspecting  all  bridges  on  the  State 
Highway  System.   All  bridges  are  being  analyzed,  rated,  ap- 
praised, and  inventoried  so  the  resulting  data  can  be  reduced 
to  a  more  readily  useable  form  as  a  management  tool. 

At  the  present  time  the  data  on  bridges  in  Scotland  County 
is  being  compiled  in  this  manner.   The  information  should  be 
available  by  December,  1980. 


V.   THOROUGHFARE  PLAN 

The  recommended  thoroughfare  plan  for  Scotland  County  is 
shown  in  Figure  4.  Elements  in  the  plan  are  initially  classi- 
fied as  either  urban  or  rural.  The  areas  around  Laurinburg  and 
Wagram  are  delineated  as  urban  planning  areas.  The  remainder 
of  the  county  is  considered  rural  and  is  subject  of  the  follow- 
ing thoroughfare  plan. 

Principal  Arterials 

The  principal  arterial  routes  in  Scotland  County  that  will 
serve  primarily  interstate  and  statewide  travel  are  US  74  from 
the  Richmond  County  to  the  Laurinburg  Planning  Area,  the  pro- 
posed  US  74  realignment  to  the  east  of  Laurinburg,  and  US  401. 

Minor  Arterials 

The  minor  arterials  in  conjunction  with  the  principal 
system  form  a  network  which  link  the  cities  and  larger  towns 
of  the  region.  The  minor  arterial  routes  in  the  county  in- 
clude US  15-401,  US  15-501,  US  501  from  SR  1612  to  the 
Laurinburg  Planning  Area,  SR  1612  from  US  501  to  SR  1616,  and 
SR  1616  from  SR  1612  to  the  Robeson  County  Line.  The  proposed 
arterial  route  of  which  SR  1612  and  SR  1616  would  be  a  part, 
continues  through  the  southeastern  portion  of  Robeson  County 
before  crossing  the  South  Carolina  State  Line.   It  is  intended 
for  this  route  to  tie  into  SC  57  which  connects  with  Interstate 
95  and  also  passes  through  Dillon,  S.C.   Coordination  between 
the  States  of  North  Carolina  and  South  Carolina  would  be  re- 
quired in  order  to  complete  this  plan. 

Collector  Road  System 

The  rural  collector  routes  will  serve  primarily  intra- 
county  travel.  The  major  collector  roads  supplement  the 
minor  arterial  system  by  providing  an  inter-connecting  net- 
work between  smaller  population  centers  and  connecting  the 
smaller  population  centers  to  the  arterial  routes.  The  minor 
collector  roads  collect  traffic  from  local  roads  and  carry  it 
to  the  higher  system  roads.  Proposed  major  and  minor  collec- 
tor roads  in  Scotland  County  are  as  follows: 

Major  Collector  Roads 

1.  Existing  US  74  from  the  Laurinburg  Planning  Area  to  the 
Maxton  Planning  Area 

2.  US  501 


LEGEND 

PRWCFLE    ARTERIAL 

iS'ERS'i'E 
OTHER 

EXISTING 

■  ■■■■ 

PROPOSED 
IIHI  II 

UNOR    ARTERIAL 

.!...!., 

■■-■im-Bii 

MAJOR   COLLECTOR    ROAD 

MM 

ua^am-tM 

UNOR    COLLECTOR   ROAD 

._.„_ 

URBAN     FREEWAY  OR    EXPRESSWAY 



URBAN    MAJOR    THOROUGHFARE 

■ 

— 

URBAN    THOROUGHFARE     PLANHNG 
AREA    BOUNDARY 

•- 

• 

THOROUGHFARE    PLAN 

SCOTLAND  COUNTY 

NORTH  CAROLINA 

NORTH  CAROLINA  DEPARTMENT  OF  TRANSPORTATION 
DMSION  OF  HIGHWAYS  -  PLANNING  AND  RESEARCH  BRANCH 


3.  NC  79 

4.  NC  381 

5.  SR  1148 

6.  SR  1319 

7.  SR  1405 

8.  SR  1407-SR  1439  from  SR  1405  to  SR  1435 

9.  SR  1433 

10.  SR  1435  from  SR  1434  to  NC  71 

11.  SR  1436  from  SR  1435  to  the  Maxton  Planning  Area 

Minor  Collector  Roads 

1.  SR  1001 

2.  SR  1105-SR  1324-SR  1328  from  Laurinburg  Planning  Area  to 
US  15-501. 

3.  SR  1108-SR  1131  from  Laurinburg  Planning  Area  to  Richmond 
County 

4.  SR  1152 

5.  SR  1323-SR  1347  from  Laurinburg  Planning  Area  to  Richmond 
County 

6.  SR  1324  from  US  15-501  to  SR  1412 

7.  SR  1348 

8.  SR  1400  from  Wagram  Planning  Area  to  US  15-501 

9.  SR  1403  from  Wagram  Planning  Area  to  SR  1412 

10.  SR  1404 

11.  SR  1407  from  SR  1434  to  SR  1435 


12.  SR  1412 

13.  SR  1601  from  US  501  to  Laurinburg  Planning  Area 

14.  SR  1612-SR  1619  from  Maxton  Planning  Area  to  South  Caro- 
lina 

15.  SR  1614  from  US  15-401  to  Laurinburg  Planning  Area 

16.  SR  1615  from  SR  1619  to  Laurinburg  Planning  Area 

Design  Requirements 

Design  requirements  for  thoroughfares  vary  according  to 
the  desired  capacity  and  level  of  services  to  be  provided. 
Universal  standards  in  the  design  of  thoroughfares  are  not 
practical.   Each  street  section  must  be  individually  analyzed 
and  its  design  requirements  determined  on  the  basis  of  amount 
and  type  of  projected  traffic,  existing  capacity,  desired  level 
of  service,  and  available  right-of-way. 

The  level  of  service  is  a  function  of  the  ease  of  move- 
ment experienced  by  motorists  using  the  facility.   The  ability 
of  a  motorist  to  drive  at  a  desired  speed  is  dependent  upon 
the  physical  design  of  the  street;  the  amount  and  character 
of  traffic  control  devices;  the  influence  and  character  of 
traffic  generated  by  abutting  property;  and  imposed  speed 
restrictions.   The  level  of  service  is  generally  indicated 
by  the  over-all  travel  speed  experienced  by  traffic.   Re- 
commended minimum  levels  of  service  for  roads  and  highways 
included  in  the  proposed  Scotland  County  Thoroughfare  Plan 
are  given  in  Table  4. 

Table  4.   Minimum  Levels  of  Service  for  Roads 
and  Highways  in  Scotland  County 

Facility  Overall  Travel  Speed 

During  Peak  Traffic  Conditions 

Major  and 

Minor  Arterials  50-55  MPH 

Major  Collector  Roads  45-50  MPH 

Minor  Collector  Roads  40  MPH 

From  the  standpoint  of  driver  convenience,  ease  of  op- 
eration, and  safety,  it  would  be  desirable  to  widen  all 


The  overall  speed  is  the  total  distance  traveled  divided 
by  the  total  time  required,  including  all  traffic  delays. 


existing  roads  and  highways  to  provide  a  minimum  lane  width 
of  12  feet.   However,  when  considering  overall  statewide  needs 
and  available  highway  revenues,  it  is  found  that  these  levels 
of  improvement  applied  statewide  would  be  impractical.   It  is 
necessary,  therefore,  to  establish  minimum  tolerable  widths 
for  existing  roads  with  respect  to  traffic  demands  which  would 
be  economically  feasible.   Table  5  gives  the  widths  used  in 
determining  the  existing  lane  deficiencies  in  the  County. 

Table  5.   Minimum  Tolerable  Lane  Widths  (in  feet) 


ADT 

Principal 
Arterials 

Minor 
Arterials 

Collectors 

Over  2,000 

11 

11 

11 

400-2,000 

- 

10 

10 

100-   400 

- 

10 

9 

Below  100 

_ 

_ 

9 

Using  historic  traffic  volume  trends,  information  obtained  in 
the  capacity  deficiency  analysis,  and  tolerable  land  width  stan- 
dards, rural  road  and  highway  improvements  needed  in  Scotland  - 
County  were  defined  and  are  listed  in  Appendix  A.   Recommended 
pavement  cross  sections  for  roads  to  be  widened  were  either  20 
feet,  22  feet  or  24  feet,  depending  upon  the  anticipated  traf- 
fic and  function  of  the  facility.   Typical  cross  sections  recom- 
mended by  the  Thoroughfare  Planning  Unit  are  shown  in  Figure  5. 

Cross  section  "A"  is  typical  for  controlled  access  free- 
ways.  The  46  foot  grassed  median  is  the  minimum  desirable 
median  width,  but  there  could  be  some  variation  from  this  de- 
pending upon  design  considerations.   Slopes  of  8:1  into  3  foot 
drainage  ditches  are  desirable  for  traffic  safety.   Right-of- 
way  requirements  would  typically  vary  upward  from  228  feet  de- 
pending upon  cut  and  fill  requirements. 

Cross  section  "B"  is  typical  for  four  lane  divided  high- 
ways in  rural  areas  which  may  have  only  partial  or  no  control 
of  access.  The  minimum  median  width  for  this  cross  section 
is  30  feet,  but  a  wider  median  is  desirable.  Design  require- 
ments for  slopes  and  drainage  would  be  similar  to  cross  sec- 
tion "A",  but  there  may  be  some  variation  from  this  depending 
upon  right-of-way  constraints. 

Cross  section  "C",  seven  lane  urban,  and  cross  section 
"D" ,  five  lane  urban,  are  typical  for  major  thoroughfares 
where  frequent  left  turns  are  anticipated  as  a  result  of 
abutting  development  or  frequent  street  intersections. 


TYPICAL   THOROUGHFARE  CROSS  SECTIONS 


228' 


T»^        — 

46'     MINIMUM 

1 

WITH  10'  PS 

1 

12'    ;     i2' 

4' 

MEDIAN 

4' 

1 

12'                 12' 

WITH    10'  PS 

PS 

v//////Av/////m: 

PS 

PS 

immtiWMW/, 

PS 

FOUR     LANES     DIVIDED     WITH    MEDIAN    -     FREEWAY 


1 

30'     MINIMUM 

WITH  10' PS. 

1 
12'               12' 

4' 

MEDIAN 

4' 

12'               12' 

WITH  10' PS 

PS. 

PS 

PS 

PS 

'////////////////////. 

'/////////////////A 

FOUR      LANES     DIVIDED    WITH      MEDIAN     -    RURAL 


c. 


>ntlll 


5.5'   2'        II'- 12'       :        1 1'- 12'      l        H'- 12'     1        II'- 12'      I        Il'-I2'      I       II1- 12'      I        II'- 12'      2'   5.5' 


I  I 


>\i»u»))u\!ii»/inA»rr///r»r\i/ir»>MA>i>>M>r>/\>>)>>))>A-yr--*'xlM^\ 


utility1'  ..Miiiiminilniiinniilimiiiniliiiiiiiiiii 

SEVEN     LANES   -  URBAN 


(utih' 


5.5'   t      Il'-I2'         II*— IZ*    |      II*— ia*    I     II'-  12'        Il'-I2'    2'  5.5 


<ih>)in>nr*r 


**utillty      ' — *" '* l}:l "     " '"" "'  'f"f f '•''•'' >">»>»>»>}>»»>»>>> J    a      [Jtidty) 
FIVE     LANES    -    URBAN 


(■•tili 


55'|g|        "'-'Z'     I       "'-12'     |       It'-  IZ"     |  16'  |       ||'-I2'     I       ||-—  ia*     j      n'-i2'       2'l  5.5'  I 


utility 


'?h}f}>i>>  >>>■ " 


tzmmzzz222zznzzzz2zmtzzzzzznzsBi 


^'■^■'■,  . . . '  •  . z  i '-    ■■■  ■ ■ 1  !  5  fa  •-'.'  •  a      '  \ 

lltllitu' 


SIX     LANES    DIVIDED    WITH     RAISED    MEDIAN    -   URBAN 


utility' 


FIGURE    5 


TYPICAL    THOROUGHFARE  CROSS  SECTIONS 

(CONTINUED) 


F. 


II'- 12'     ■       Il'-I2' 


V    kv. ■.■■■•.'. '.'.■.'■.'.'.■.'.■.■.T-T*r 


11-12'     ■        II'— 12* 


Ik-y,  ■.'■'■  ■■■'■■:•■  :,'.,'A-"t 


±s 


utility  -    -'  utility1 

FOUR    LANES    DIVIDED    WITH    RAISED    MEDIAN    -   URBAN 


94'   to  100' 


5.5'    2'       il'-!2'       |       Il'-I2'        4' 


^utility 


vH?ff/tttftt/fr/tt/t&' 


24'   to   30'    MEDIAN 


4'         II'- 12'      I      II'-  12'      12'    5.5' 


(  {  /  ?/  /  ,v .' ,- .  V  .  V  <•  /  /  /  / 


utility' 


FOUR     LANES     DIVIDED     -    URBAN     BOULEVARD 
GRASS     MEDIAN 


H. 


(utiii 


5  5'  ;•       Il'-I2'         1 1  *  -  1 2'   !      Il'-I2'         II' -12'     2'  5  5 


utility        *■* 


70' 


•wjs.vm  '.'.-■■■     ■.-.■■ :'>.  vsssw, 


FOUR     LANES    -    URBAN 


utility' 


I. 


60' 


j        II'- 12'       ;       1 1*  —  1 2'     ;       II'  -  12' 


J_ 


iu,iHty       .     teZZ2Z2ESZZSZ82ZZSZ!ZZZZ2Zm     r    utll„y, 


THREE    LANES   -    URBAN 


C 


5.5'   2' 


S.W. 


I 
Il'-I2'    j      II'-  12'   I       8'      |2'|5  5' 


s  w 


ihtv' 


utility  utility' 

TWO    LANES   -    URBAN 
PARKING    ON    EACH    SIDE 


K. 


60' 


II'- 12'    ;      II'- 12' 


Q^wdsmsdmmmiimsssi    H,,^ 


TWO    LANES   -    URBAN 
PARKING     ON    ONE    SIDE 


10  11-12      I      11-12  10 


TWO     LANES    -     RURAL 


Cross  sections  "E"  and  "F"  are  used  on  major  thorough- 
fares where  left  turns  and  intersecting  streets  are  not  as 
frequent.  Left  turns  would  be  restricted  to  a  few  selected 
intersections. 

Cross  section  "G"  is  recommended  for  urban  boulevards 
or  parkways  to  enhance  the  urban  environment  and  to  improve 
the  compatibility  of  major  thoroughfares  with  residential 
areas.  A  minimum  median  width  of  24  feet  is  recommended  with 
30  feet  being  desirable. 

Typical  cross  section  "H"  is  recommended  for  major  thor- 
oughfares where  projected  travel  indicates  a  need  for  four 
travel  lanes,  but  is  not  excessively  high;  left  turning  move- 
ments are  light;  and  right-of-way  is  restricted.  An  addi- 
tional left  turn  lane  would  probably  be  required  at  major 
intersections . 

Thoroughfares  which  are  proposed  to  function  as  one-way 
traffic  carriers  would  typically  use  cross  section  "I".  Cross 
section  "J"  and  "K"  are  usually  recommended  for  minor  thorough- 
fares since  these  facilities  usually  serve  both  land  service 
and  traffic  service  functions.  Cross  section  "J"  would  be  used 
on  those  minor  thoroughfares  where  parking  on  both  sides  is 
needed  as  a  result  of  more  intense  development. 

Cross  section  "L"  is  used  in  rural  areas  of  for  staged 
construction  of  a  wider  multilane  cross  section.  On  some 
thoroughfares  projected  traffic  volumes  may  indicate  that  two 
travel  lanes  will  adequately  serve  travel  for  a  considerable 
period  of  time. 

The  curb  and  gutter  urban  cross  sections  all  illustrate 
the  sidewalk  adjacent  to  the  curb  with  a  buffer  or  utility 
strip  between  the  sidewalk  and  the  minimum  right-of-way  line. 
This  permits  adequate  setback  for  utility  poles.  If  it  is 
desired  to  move  the  sidewalk  further  away  from  the  street  to 
provide  additional  separation  for  pedestrians  or  for  aesthetic 
reasons,  additional  right-of-way  must  be  provided  to  insure 
adequate  setback  for  utility  poles. 

Right-of-ways  shown  for  the  typical  cross  sections  are 
the  minimum  rights-of-way  required  to  contain  the  street, 
sidewalks,  utilities,  and  drainage  facilities.  Cut  and  fill 
requirements  may  require  either  additional  right-of-way  or 
construction  easements.  Obtaining  construction  easements  is 
becoming  the  more  common  practice  for  urban  thoroughfare  con- 
struction. 

If  there  is  sufficient  bicycle  travel  along  the  thorough- 
fare to  justify  a  bicycle  lane  or  bikeway,  additional  right- 
of-way  may  be  required  to  contain  the  bicycle  facilities.  The 


North  Carolina  Bicycle  Facility  and  Program  Handbook  should 
be  consulted  for  design  standards  for  bicycle  facilities. 

Recommended  design  standards  relating  to  maximum  and  min- 
imum grades,  minimum  sight  distances,  maximum  degree  of  curve 
and  related  superelevation,  and  other  considerations  for  thor- 
oughfares are  given  in  Appendix  B.  This  Appendix  gives  defi- 
nitions and  design  standards  recommended  for  inclusion  in  sub- 
division regulations. 


1The  North  Carolina  Bicycle  Facility  and  Program  Handbook, 
Barton-Aschman  Associates,  Inc.,  April,  1975. 


VII.   IMPLEMENTATION 

There  are  several  tools  which  are  available  for  use  by 
a  county  to  assist  in  the  implementation  of  a  Thoroughfare 
plan.  They  are  as  follows: 

State-County  Adoption  of  Thoroughfare  Plan 

If  requested,  the  Department  of  Transportation  in  co- 
operation with  a  county  will  cooperatively  develop  and 
mutually  approve  a  county  Thoroughfare  plan.  The  mutually 
approved  plan  would  serve  as  a  guide  to  the  Department  of 
Transportation  in  the  development  of  the  road  and  highway 
system  of  the  county.  The  approval  of  the  plan  by  the  county 
would  enable  subdivision  regulations  and  zoning  ordinances  to 
be  effectively  used  to  assist  in  the  implementation  of  the 
plan. 

Subdivision  Controls 

The  subdivision  regulations  require  every  subdivider  to 
submit  to  the  county  planning  commission  a  plan  of  his  pro- 
posed subdivision  and  requires  that  the  subdivision  be  con- 
structed to  certain  standards.  Through  this  process,  it  is 
possible  to  require  the  subdivision  streets  to  conform  to  the 
Thoroughfare  plan  and  to  reserve  or  protect  necessary  rights- 
of-way  for  projected  roads  and  highways  that  are  to  become  a 
part  of  the  Thoroughfare  plan.  The  construction  of  subdivi- 
sion streets  to  adequate  standards  would  reduce  maintenance 
costs  and  would  facilitate  the  transfer  of  the  streets  to 
the  State  Highway  System.  Appendix  B  outlines  recommended 
design  standards. 

Zoning 

The  zoning  ordinance  is  an  important  tool  in  that  it 
will  regulate  future  land  development  and  minimize  undesirable 
development  along  roads  and  highways .  The  zoning  ordinance 
can  improve  highway  safety  by  requiring  sufficient  building 
setbacks  to  provide  for  adequate  sight  distances  and  by  re- 
quiring off-street  parking. 

Funding 

As  stated  in  Chapter  V,  most  all  highway  improvements 
are  scheduled  and  funded  by  the  Transportation  Improvement 
Program.  The  Board  of  Transportation  regularly  conducts 
public  meetings  to  obtain  input  from  the  public  as  to  their 
needs  for  highway  improvements . 


However,  not  all  roadway  improvements  are  covered  by 
this  procedure.  Nearly  all  secondary  road  work  is  done  on 
a  county  by  county  basis  with  funds  from  both  the  legislature 
and  road  bonds.  These  funds  (county  construction  account)  are 
used  to  pave  unimproved  roads,  widen  roadways,  stabilize  dirt 
roads,  make  minor  alignment  improvements,  and  even  construct 
short  connectors  when  appropriate.  The  county  commissioners 
are  encouraged  to  work  with  the  Division  Engineer  when  the 
county's  priority  list  is  developed.  Many  of  the  minor  im- 
provements recommended  may  be  realized  by  using  the  county's 
construction  account  funds  and  cooperatively  developing  the 
county's  priority  list  with  the  Division  Engineer. 
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APPENDIX  B 

Suggested  Definitions  and  Design  Standards 
For  Subdivision  Ordinances 


DEFINITIONS: 

I .   Streets  and  Roads : 

A.  Rural  Roads 

1.  Principal  Arterial  -  A  rural  link  in  a  network 
of  continuous  routes  serving  corridor  movements 
having  trip  length  and  travel  density  character- 
istics indicative  of  substantial  statewide  or 
interstate  travel  and  existing  solely  to  serve 
traffic.  This  network  would  consist  of  Inter- 
state routes  and  other  routes  designated  as 
principal  arterials . 

2 .  Minor  Arterial  -  A  rural  link  in  a  network 
]oimng  cities  and  larger  towns  and  providing 
intrastate  and  intercounty  service  at  rela- 
tively high  overall  travel  speeds  with  mini- 
mum interference  to  through  movement.  This 
network  would  primarily  serve  traffic. 

3.  Major  Collector  -  A  road  which  serves  major 
intracounty  travel  corridors  and  traffic  gen- 
erators and  provides  access  to  the  Arterial 
system. 

4.  Minor  Collector  -  A  road  which  provides  ser- 
vice  to  small  local  communities  and  links  the 
locally  important  traffic  generators  with 
their  rural  hinterland. 

5.  Local  Road  -  A  local  road  that  serves  primarily 
to  provide  access  to  adjacent  land  and  for 
travel  over  relatively  short  distances. 

B.  Urban  Streets 

1.   Major  Thoroughfares  -  Major  thoroughfares  con- 
sist  of  Interstate,  other  freeway,  expressway, 
or  parkway  links,  and  major  streets  that  pro- 
vide for  the  expeditious  movement  of  high  vol- 
umes of  traffic  within  and  through  urban  areas. 


2.  Minor  Thoroughfares  -  Minor  thoroughfares  are 
important  streets  in  the  city  system  and  per- 
form the  function  of  collecting  traffic  from 
local  access  streets  and  carrying  it  to  the 
Major  Thoroughfare  system.  Minor  thoroughfares 
may  be  used  to  supplement  the  major  thorough- 
fare system  by  facilitating  a  minor  through- 
traffic  movement  and  may  also  serve  abutting 
property. 

3 .  Local  Street  -  A  local  street  is  any  link  not 
on  a  higher-order  urban  system  and  serves  pri- 
marily to  provide  direct  access  to  abutting 
land  and  access  to  higher  systems. 

C.   Specific  Type  Rural  or  Urban  Streets 

1.  Freeway,  expressway,  or  parkway  -  Divided  mul- 
ti lane  roadways  designed  to  carry  large  vol- 
umes of  traffic  at  relatively  high  speeds.  A 
freeway  is  a  divided  highway  providing  for 
continuous  flow  of  vehicles  with  no  direct 
access  to  abutting  property  or  streets  and 
with  access  to  selected  crossroads  provided 
via  connecting  ramps.  An  expressway  is  a  di- 
vided highway  with  full  or  partial  control  of 
access  and  generally  with  grade  separations 

at  major  intersections.  A  parkway  is  a  high- 
way for  noncommercial  traffic,  with  full  or 
partial  control  of  access,  and  usually  located 
within  a  park  or  a  ribbon  of  parklike  develop- 
ment. 

2.  Residential  Collector  Street  -  A  local  access 
street  which  serves  as  a  connector  street  be- 
tween local  residential  streets  and  the  thor- 
oughfare system.  Residential  collector  streets 
typically  collect  traffic  from  100  to  400 
dwelling  units. 

3.  Local  Residential  Street  -  Cul-de-sacs,  loop 
streets  less  than  2,500  feet  in  length,  or 
streets  less  than  one  mile  in  length  that  do 
not  connect  thoroughfares,  or  serve  major  traf- 
fic generators,  and  do  not  collect  traffic  from 
more  than  100  dwelling  units. 

4.  Cul-de-sac  -  A  short  street  having  but  one  end 
open  to  traffic  and  the  other  end  being  perma- 
nently terminated  and  a  vehicular  turn  around 
provided. 


5.  Frontage  Road  -  A  local  street  or  road  that 
is  parallel  to  a  full  or  partial  access  con- 
trolled facility  and  functions  to  provide  ac- 
cess to  adjacent  land. 

6.  Alley  -  A  strip  of  land,  owned  publicly  or 
privately,  set  aside  primarily  for  vehicular 
service  access  to  the  back  side  of  properties 
otherwise  abutting  on  a  street. 

II.  Property 

A.  Building  Setback  Line  -  A  line  parallel  to  the 
street  in  front  of  which  no  structure  shall  be 
erected. 

B.  Easement  -  A  grant  by  the  property  owner  for  use 
by  the  public,  a  corporation,  or  person(s),  of  a 
strip  of  land  for  a  specific  purpose. 

C.  Lot  -  A  portion  of  a  subdivision,  or  any  other  par- 
cel of  land,  intended  as  a  unit  for  transfer  of 
ownership  or  for  development  or  both.  The  word 
"lot"  includes  the  words  "plat"  and  "parcel". 

1.  Corner  Lot  -  A  lot  abutting  upon  two  streets 
at  their  intersection . 

2.  Double-Frontage  Lot  -  A  continuous  (through) 
lot  which  is  accessible  from  both  of  the  par- 
allel streets  upon  which  it  fronts. 

3.  Reverse-Frontage  Lot  -  A  continuous  (through) 
lot  which  is  accessible  from  only  one  of  the 
parallel  streets  upon  which  it  fronts. 

III.  Subdivision 

A.  Subdivider  -  Any  person,  firm,  corporation  or  offi- 
cial  agent  thereof,  who  subdivides  or  develops  any 
land  deemed  to  be  a  subdivision. 

B.  Subdivision  -  All  divisions  of  a  tract  or  parcel  of 
land  into  two  or  more  lots,  building  sites,  or  other 
divisions  for  the  purpose,  whether  immediate  or  fu- 
ture, of  sale  or  building  development,  and  all  divi- 
sions of  land  involving  the  dedication  of  a  new 
street  or  a  change  in  existing  streets;  provided, 
however,  that  the  following  shall  not  be  included 
within  this  definition  nor  subject  to  these  regula- 
tions:  (1)  the  combination  or  recombination  of 
portions  of  previously  platted  lots  where  the  total 
number  of  lots  is  not  increased  and  the  resultant 


lots  are  equal  to  or  exceed  the  standards  contained 
herein;  (2)  the  division  of  land  into  parcels 
greater  than  five  acres  where  no  street  right-of 
way  dedication  is  involved;  (3)  the  public  acquisi- 
tion by  purchase  of  strips  of  land  for  the  widening 
or  opening  of  streets;  (4)  the  division  of  a  tract 
in  single  ownership  whose  entire  area  is  no  greater 
than  two  acres  into  not  more  than  three  lots,  where 
no  street  right-of-way  dedication  is  involved  and 
where  the  resultant  lots  are  equal  to  or  exceed 
the  standards  contained  herein. 

C.  Dedication  -  A  gift,  by  the  owner,  of  his  property 
to  another  party  without  any  consideration  being 
given  for  the  transfer.  Since  a  transfer  of  pro- 
perty is  involved,  the  dedication  is  made  by  writ- 
ten instrument  and  is  completed  with  an  acceptance. 

D.  Reservation  -  A  reservation  of  land  does  not  involve 
any  transfer  of  property  rights.   It  simply  consti- 
tutes an  obligation  to  keep  property  free  from  devel- 
opment for  a  stated  period  of  time. 


Design  Standards 

Streets  and  Roads: 

The  design  of  all  streets  and  roads  within 
shall  be  in  accordance  with  the  accepted  policies  of  the 
North  Carolina  Department  of  Transportation,  Division  of 
Highways,  as  taken  or  modified  from  the  American  Associa- 
tion of  State  Highway  Officials'  (AASHO)  manuals. 

The  provision  of  street  rights-of-way  shall  conform 
and  meet  the  requirements  of  the  thoroughfare  plan  for 

__^^__^  as  approved  by  the  city  and  adopted  by  the  

and  the  North  Carolina  Board  of  Transportation. 

The  proposed  street  layout  shall  be  coordinated 
with  the  existing  street  system  of  the  surrounding  area. 
Normally  the  proposed  streets  should  be  the  extension  of 
existing  streets  if  possible. 

The  urban  planning  area  shall  consist  of  that  area 
within  the  urban  planning  boundary  as  depicted  on  the 
mutually  adopted  Thoroughfare  Plan. 

The  rural  planning  area  shall  be  that  area  outside 
the  urban  planning  boundary. 

A.   Right-of-Way  Widths:  Right-of-way  widths  shall  not 
be  less  than  the  following  and  shall  apply  except 
in  those  cases  where  right-of-way  requirements  have 
been  specifically  set  out  in  the  Thorough- 
fare Plan. 

Min.  Right  of  Way,  Ft. 

1 .   Rural 


a. 

Principal  Arterial 

Freeways 

350 

Other 

200 

b. 

Minor  Arterial 

100 

c. 

Major  Collector 

100 

d. 

Minor  Collector 

100 

e. 

Local  Road 

*60 

*The  desirable  minimum  right-of-way  is  60  feet.   If  curb 
and  gutter  is  provided,  50  feet  of  right-of-way  is  adequate  on 
local  residential  streets. 


Min.  Right  of  Way,  Ft. 
2 .   Urban 

a.  Major  Thoroughfare  Other 

than  Freeway  and 

Expressway  '  90 

b.  Minor  Thoroughfare  70 

c.  Local  Street  *60 

d.  Cul-de-sac  **Variable 

The  subdivider  will  only  be  required  to  dedi- 
cate a  maximum  of  100  feet  of  right-of-way.   In 
cases  where  over  100  feet  of  right-of-way  is  de- 
sired, the  subdivider  will  be  required  only  to 
reserve  the  amount  in  excess  of  100  feet.   In  all 
cases  in  which  right-of-way  is  sought  for  an  ac- 
cess controlled  facility,  the  subdivider  will  only 
be  required  to  make  a  reservation. 

A  partial  width  right-of-way,  not  less  than 
sixty  (60)  feet  in  width,  may  be  dedicated  when 
adjoining  undeveloped  property  that  is  owned  or 
controlled  by  the  subdivider;  provided  that  the 
width  of  a  partial  dedication  be  such  as  to  permit 
the  installation  of  such  facilities  as  may  be  nec- 
essary to  serve  abutting  lots.  When  the  said  ad- 
joining property  is  subdivided,  the  remainder  of 
the  full  required  right-of-way  shall  be  dedicated. 

B.   Street  Widths:  Widths  for  street  and  road  classi- 
fications  other  than  local  shall  be  as  required  by 
the  Thoroughfare  Plan.  Width  of  local  roads  and 
streets  shall  be  as  follows: 

a.   Local  Residential 

Curb  and  gutter  section  -  26  feet, 

to  face  of  curb 
Shoulder  section  -  20  feet  to  edge  of  pave- 
ment, 4  foot  shoulders 


*The  desirable  minimum  right-of-way  is  established  as  60 
feet.   If  curb  and  gutter  is  provided,  50  feet  of  right-of-way 
is  adequate. 

**The  right-of-way  dimension  will  depend  on  radius  used 
for  vehicular  turn-around.  Distance  from  edge  of  pavement 
of  turn  around  to  right-of-way  should  not  be  less  than  dis- 
tance from  edge  of  pavement  to  right-of-way  on  street  ap- 
proaching turn- around. 


b.   Residential  Collector 

Curb  and  gutter  section  -  34  feet,  face  to 

face  of  curb 
Shoulder  Section  -  20  feet  to  edge  of  pave- 
ment, 6  foot  shoulders 

Geometric  Characteristics :  The  standards  outlined 
below  shall  apply  to  all  subdivision  streets  pro- 
posed for  addition  to  the  State  Highway  System  or 
Municipal  Street  System.  In  cases  where  a  subdi- 
vision is  sought  adjacent  to  a  proposed  thorough- 
fare corridor,  the  requirements  of  dedication  and 
reservation  discussed  under  Right-of-Way  shall 
apply. 

Design  Speed 

The  design  speeds  for  subdivisions  type  streets 
shall  be: 

Desirable        (Minimum) 

Level  Rolling  Mountainous 
Rural 

Minor  Collector  Roads    60     (50)   (40)      (30) 

Local  Roads  including    50     (50)*  (40)*     (30)* 
Residential  Collectors 
and  Local  Residential 

Urban 


Major  Thoroughfares 
Other  than  Freeway  or 
Expressway 

60 

(50) 

(50) 

(50) 

Minor  Thoroughfares 

60 

(50) 

(40) 

(40) 

Local  Streets 

40 

(40)** 

(30)** 

(20)** 

*Based  on  projected  annual  average  daily  traffic  of  400- 
750.  In  cases  where  road  will  serve  a  very  limited  area  and 
small  number  of  dwelling  units,  minimum  design  speeds  can  be 
reduced  further. 

**Based  on  projected  annual  average  daily  traffic  of  50- 
250. 


Maximum  and  Minimum  Grades 

a.   The  maximum  grades  in  percent  shall  be: 


Design  Speed 

Level 

Rolling 

Mountainous 

60 

3 

4 

6 

50 

4 

5 

7 

40 

5 

6 

8 

30 

9 

10 

20 

12 

b.  A  minimum  grade  for  curbed  streets  normal- 
ly should  not  be  less  than  0.5%,  a  grade 
of  0.35%  may  be  allowed  where  there  is  a 
high  type  pavement  accurately  crowned  and 
in  areas  where  special  drainage  conditions 
may  control. 

c.  Grades  for  100  feet  each  way  from  inter- 
sections should  not  exceed  5%. 

d.  For  streets  and  roads  with  projected  an- 
nual average  daily  traffic  less  than  250, 
short  grades  less  than  500  feet  long, 
may  be  150%  greater. 

3.   Minimum  Sight  Distances 

In  the  interest  of  public  safety,  no  less 
than  the  minimum  sight  distance  applicable 
shall  be  provided  in  every  instance.  Vertical 
curves  that  connect  each  change  in  grade  shall 
be  provided  and  calculated  using  the  following 
parameters.   (General  practice  calls  for  verti- 
cal curves  to  be  multiples  of  50  feet.   Calcu- 
lated lengths  shall  be  rounded  up  in  each 
case) : 


150 

200 

275 

350 

475 

150 

200 

300 

450 

650 

16 

28 

55 

85 

160 

16 

28 

65 

145 

300 

24 

35 

55 

75 

105 

24 

35 

60 

100 

155 

DESIGN  SPEED,  MPH  20    30    40    50    60 

Stopping  Sight  Distance  - 
i.  Min.  Stopping  Distance,  Ft. 
Des.  Stopping  Distance,  Ft. 

ii.  Min.  K*  Value  For: 

a.  Min.  Crest  Vert.  Curve 
Des.  Crest  Vert.  Curve 

b.  Min.  SAG  Vert.  Curve 
Des.  SAG  Vert.  Curve 

Passing  Sight  Distance  - 

i.  Min.  Passing  Distance, 

Feet  (2  lane)  1100  1500  1800  2100 

ii.  Min.  K*  Value  For  Crest 

Vertical  Curve  365   686   985  1340 

Sight  distance  provided  for  stopped  vehicles 
at  intersections  should  be  in  accordance  with,  "A 
Policy  on  Geometric  Design  of  Rural  Highways". 

4.       The  following  table  shows  the  maximum  degree 
of  curve  and  related  maximum  superelevation  for 
design  speeds.  The  maximum  rate  of  roadway  super- 
elevation (e)  for  rural  roads  wth  no  curb  and  gut- 
ter is  .08.  The  maximum  rate  of  superelevation  for 
urban  streets  with  curb  and  gutter  is  .06  with  .04 
being  desirable. 


*K  is  a  coefficient  by  which  the  algebraic  difference  in 
grade  may  be  multiplied  to  determine  the  length  in  feet  of  the 
vertical  curve  which  will  provide  minimum  sight  distance. 


Minimum 

Radius 

Design  Speed 

Maximum 

(Rounded) 

MPH 

e* 

Feet 

20 

.04 

125 

30 

.04 

300 

40 

.04 

560 

50 

.04 

925 

60 

.04 

1410 

20 

.06 

115 

30 

.06 

275 

40 

.06 

510 

50 

.06 

830 

60 

.06 

1260 

20 

.08 

110 

30 

.08 

250 

40 

.08 

460 

50 

.08 

760 

60 

.08 

1140 

Maximum  Degree 
of  Curve 
( Rounded ) 
Degrees 

45.0 
19.0 
10.0 

6.0 

4.0 

50.0 
21.0 
11.5 

7.0 

4.5 

53.5 
23.0 
12.5 

7.5 

5.0 

*e  =  rate  of  roadway  superelevation,  foot  per  foot 
D.   Intersections 

1.  Streets  shall  be  laid  out  so  as  to  intersect 
as  nearly  as  possible  at  right  angles,  and  no 
street  should  intersect  any  other  street  at 
an  angle  less  than  sixty  (60)  degrees. 

2.  Property  lines  at  intersections  should  be  set 
so  that  the  distance  from  the  edge  of  pavement, 
of  the  street  turnout,  to  the  property  line  will 
be  at  least  as  great  as  the  distance  from  the 
edge  of  pavement  to  the  property  line  along 

the  intersecting  streets.  This  property  line 
line  can  be  established  as  a  radius  or  as  a 
sight  triangle.  Greater  offsets  from  the 
edge  of  pavement  to  the  property  lines  will 
be  required,  if  necessary,  to  provide  sight 
distance  for  the  stopped  vehicle  on  the  side 
street. 

3.  Off-set  intersections  are  to  be  avoided  unless 
exception  is  granted  by  the  Divison  of  Highways. 
Intersections  which  cannot  be  aligned  should  be 
separated  by  a  minimum  length  of  200  feet  be- 
tween survey  centerlines. 


E.  Cul-de-sacs 

Cul-de-sacs,  unless  exception  is  granted  by  the 
local  planning  board,  shall  not  be  more  than  five 
hundred  (500)  feet  in  length.  The  distance  from  the 
edge  of  pavement  on  the  vehicular  turn-around  to  the 
right-of-way  line  should  not  be  less  than  the  dis- 
tance from  the  edge  of  pavement  to  right-of-way  line 
on  the  street  approaching  the  turn-around.   Cul-de- 
sacs  should  not  be  used  to  avoid  connection  with  an 
existing  street  or  to  avoid  the  extension  of  an  im- 
portant street. 

F.  Alleys 

1.  Alleys  shall  be  required  to  serve  lots  used  for 
commercial  and  industrial  purposes  except  that 
this  requirement  may  be  waived  where  other  def- 
inite and  assured  provision  is  made  for  service 
access. 

Alleys  shall  not  be  provided  in  residential  sub- 
divisions unless  necessitated  by  unusual  circum- 
stances . 

2.  The  width  of  an  alley  shall  be  at  least  twenty 
(20)  feet. 

3.  Dead-end  alleys  shall  be  avoided  where  possible, 
but  if  unavoidable,  shall  be  provided  with  ade- 
quate turn-around  facilities  at  the  dead-end  as 
may  be  approved  by  the  Planning  Board. 

4.  Sharp  changes  in  alignment  and  grade  shall  be 
avoided. 

G.  Permits  For  Connection  To  State  Roads 

An  approved  permit  is  required  for  connection 
to  any  existing  state  system  road.  This  permit  is 
required  prior  to  any  construction  on  the  street  or 
road.  The  application  is  available  at  the  office 
of  the  nearest  District  Engineer  of  the  Divison  of 
Highways . 

H.   Offsets  To  Utility  Poles 

Poles  for  overhead  utilities  should  be  located 
clear  of  roadway  shoulders,  preferably  a  minimum  of 
at  least  30  feet  from  the  edge  of  pavement.  On 
streets  with  curb  and  gutter,  utility  poles  shall 
be  set  back  a  minimum  distance  of  6  feet  from  the 
face  of  curb. 


I.   Wheel  Chair  Ramps 

In  accordance  with  Chapter  136,  Article  2A, 
9136-44.14,  all  street  curbs  in  North  Carolina 
being  constructed  or  re-constructed  for  maintenance 
procedures,  traffic  operations,  repairs,  correction 
of  utilities,  or  altered  for  any  reason  after  Sep- 
tember 1,  1973,  shall  provide  wheelchair  ramps  for 
the  physically  handicapped  at  all  intersections 
where  both  curb  and  gutter  and  sidewalks  are  pro- 
vided and  at  other  major  points  of  pedestrian 
flow. 

Wheelchair  ramps  and  depressed  curbs  shall  be 
constructed  in  accordance  with  details  contained  in 
the  Department  of  Transportation,  Divison  of  High- 
ways, Publication  entitled,  "Guidelines,  Curb  Cuts 
and  Ramps  for  Handicapped  Persons". 

J.   Horizontal  Width  on  Bridge  Deck 

1.   The  clear  roadway  widths  for  new  and  re-con- 
structed bridges  serving  2  lane,  2-way  traffic 
should  be  as  follows: 

a.  Shoulder  Section  Approach 

i.  Under  800  ADT  Design  Year 

Minimum  28  feet  width  face  to  face  of 
parapets  of  rails  or  pavement  width  plus 
10  feet,  whichever  is  greater. 

ii.   800-2000  ADT  Design  Year 

Minimum  34  feet  width  face  to  face  of 
parapets  or  rails  or  pavement  width  plus 
12  feet,  whichever  is  greater. 

iii.  Over  2000  ADT  Design  Year 
Minimum  40  feet 

Desirable  44  feet  width  face  to  face  of 
parapets  or  rails. 

b.  Curbs  and  Gutter  Approach 

i.  Under  800  ADT  Design  Year 

Minimum  24  feet  face  to  face  of  curbs. 

ii.  Over  800  ADT  Design  Year 

Width  of  approach  pavement  measured  face 
to  face  of  curbs. 

Where  curb  and  gutter  sections  are  used  on  road- 
way approaches,  curbs  on  bridges  shall  match  the 


curbs  on  approaches  in  height,  in  width  of  face 
to  face  of  curbs,  and  in  crown  drop.  The  dis- 
tance from  face  of  curb  to  face  of  parapet  or 
rail  shall  be  l'-6"  minimum,  or  greater  if 
sidewalks  are  required. 

The  clear  roadway  widths  for  new  and  re-con- 
structed bridges  having  4  or  more  lanes  serving 
undivided  two-way  traffic  should  be  as  follows: 

a.  Shoulder  Section  Approach  - 

Width  of  approach  pavement  plus  width  of 
usable  shoulders  on  the  approach  left  and 
right. 
Min.  8' 
Des.  10' 

b.  Curb  and  Gutter  Approach  -  Width  of  ap- 
proach pavement  measured  face  to  face  of 
curbs . 
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